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ABSTRACT 

We perform a series of comparisons between distance-independent photometric and 
spectroscopic properties used in the surface brightness fluctuations (SBF) and fun- 
damental plane (FP) methods of early-type galaxy distance estimation. The data are 
taken from two recent surveys: the SBF Survey of Galaxy Distances and the Streaming 
Motions of Abell Clusters (SMAC) FP survey. We derive a relation between (V— J)o 
colour and Mg2 index using nearly 200 galaxies and discuss implications for Galac- 
tic extinction estimates and early-type galaxy stellar populations. We find that the 
reddenings from Schlegel et al. (1998) for galaxies with E(B—V) > 0.2 mag appear 
to be overestimated by 5-10%, but we do not find significant evidence for large-scale 
dipole errors in the extinction map. In comparison to stellar population models having 
solar elemental abundance ratios, the galaxies in our sample are generally too blue 
at a given Mg2; we ascribe this to the well-known enhancement of the cv-elements 
in luminous early-type galaxies. We confirm a tight relation between stellar velocity 
dispersion a and the SBF 'fluctuation count' parameter N, which is a luminosity^ 
weighted measure of the total number of stars in a galaxy. The correlation between TV 
and a is even tighter than that between Mg2 and a. Finally, we derive FP photometric 
parameters for 280 galaxies from the SBF survey data set. Comparisons with external 
sources allow us to estimate the errors on these parameters and derive the correction 
necessary to bring them onto the SMAC system. The data are used in a companion 
paper which compares the distances derived from the FP and SBF methods. 

Key words: galaxies: distances and redshifts — galaxies: elliptical and lenticular, 
cD — galaxies: fundamental parameters — galaxies: stellar content 



1 INTRODUCTION 

However violent or disturbed in youth, mature elliptical 
galaxies are remarkably well-behaved members of the ce- 
lestial pageant. Their photometric and structural proper- 
ties obey well-defined relations over a very large range in 
mass and luminosity. The correlations of distance-dependent 
properties with distance-independent ones then allows for 
the derivation of galaxy distances. 

The fundamental plane (FP) (Dressier et al. 1987; Djor- 
govski & Davis 1987) works as a distance indicator because 
elliptical galaxies are dynamically hot systems obeying the 
virial theorem and have fairly similar, mainly old, stellar 
populations. The distance-dependent quantity is a combi- 
nation of the galaxy effective radius and surface brightness 



(or just the galaxy luminosity for the Faber- Jackson [1976] 
relation), and the distance-independent one is the stellar 
velocity dispersion a. Sometimes a stellar population term, 
usually the Mg2 index, is also incorporated into the FP (e.g., 
Guzman & Lucey 1993). 

The surface brightness fluctuations (SBF) distance 
method (Tonry & Schneider 1988) relies solely on the stel- 
lar population properties of old stellar systems; this enables 
Cepheid calibration via SBF measurements in spiral bulges. 
The distance-dependent quantity for SBF is the luminosity- 
weighted mean luminosity of the stellar population and the 
distance-independent one is the (V— /) colour, or possibly 
some other stellar population indicator. 

This paper examines and compares the various photo- 
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metric and spectroscopic parameters used in the SBF and 
FP distance methods. We first discuss the data samples 
used for this study before exploring correlations between the 
distance-independent parameters which go into the meth- 
ods. Special attention is given to potential systematic ef- 
fects that could bias the distance estimates. We then de- 
scribe our procedure for deriving the distance-dependent FP 
photometric parameters from SBF survey imaging data and 
compare the results with external data in order to evaluate 
their accuracy. We include a data table listing both the FP 
and SBF parameters; these are used in a companion paper 
(Blakeslee et al. 2002, hereafter Paper II) which makes de- 
tailed comparisons of the distance estimates for individual 
galaxies from the two methods. 



2 DISTANCE-INDEPENDENT COMPARISONS 

For this study, we combine data from two recent early-type 
galaxy distance surveys: the SBF Survey of Galaxy Dis- 
tances and the Streaming Motions of Abell Clusters (SMAC) 
project. The SBF survey data and calibration are described 
in detail by Tonry et al. (1997, 2000, hereafter SBF-I and 
SBF-II), with further analysis of the data given by Blakeslee 
et al. (1999, SBF-III). SBF survey data for 300 galaxies 
within cz < 4000 km s _1 are tabulated by Tonry et al. 
(2001, SBF-IV). The SMAC project is a cluster FP sur- 
vey which combines new and literature data into a common 
system. As well as providing standardised parameters for 
cluster galaxies, the SMAC project derived improved values 
for many nearby non-cluster galaxies. The new photometric 
and spectroscopic data are presented by Smith et al. (2000, 
2001, hereafter SMAC-I and SMAC-II), and the full SMAC 
data set is tabulated by Hudson et al. (2001, SMAC-III). A 
preliminary analysis of the peculiar velocity data was given 
by Hudson et al. (1999). Here, we match data for galaxies 
appearing in both surveys and discuss correlations between 
the various distance-independent galaxy properties. 



2.1 The (V-I) -Mg 2 -cr Relations 

We matched all galaxies with (V—I) colours from the SBF 
survey (SBF-IV) against the SMAC spectroscopic catalogue 
of homogenized Mg2 and a measurements. The spectro- 
scopic measurements have been normalized to a standard 
aperture of radius r ap = 0.6 hT 1 kpc by assuming a fixed ra- 
dial gradient from Jorgensen et al. (1995) for all the galax- 
ies and using the observed velocities to approximate dis- 
tances (see SMAC-III). The (V— /) colours, however, are 
derived from the regions within the galaxies that were used 
for the SBF analysis. Because the galaxy centres are usu- 
ally saturated in the SBF observations and the central re- 
gions are frequently affected by dust, these colours roughly 
correspond to the colour near one effective radius r m R e 
(aperture effects on the (V— /)o— Mga relation are discussed 
in §2.4). Galactic extinction values and ratios from Schlegel, 
Finkbeiner, & Davis (1998, hereafter SFD) were used in de- 
riving the reddening-corrected (V— I)o colours (see SBF-II). 
The adopted reddening law gives E{V-I) = 1.278S(S-V). 
A total of 209 galaxies were found to have both (V—I) 



CO 
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and Mg2 data. One of these is M32, which has an extraordi- 
narily large estimated aperture correction, while two others 



Figure 1. (V—I)q colour from the SBF survey is plotted against 
Mg2 index from the SMAC survey for galaxies in common be- 
tween the two data sets. Filled squares represent elliptical galax- 
ies (T-type = —5), open squares are SO galaxies (T > —5), and 
the crosses represent galaxies with relatively high Galactic extinc- 
tions (Ay > 0.5 mag from SFD). Median measurement errors are 
shown at upper left. The heavily reddened galaxies are too blue 
at a given Mg2, indicating that their reddenings have been over- 
estimated. The solid and dashed lines are fits to the elliptical and 
clliptical+SO samples, respectively. 



(NGC404 and NGC5102) have Mg 2 < 0.0. We omit these 
three galaxies, leaving a sample of 206, all but two (E358- 
059 and NGC 4468) of which also have SMAC values for 
a. The mean observational uncertainties are 0.018 mag in 
(V—I) (not including reddening errors) and 0.007 mag in 
Mg2; SBF-I and SMAC-III describe how the errors were es- 
timated from comparisons of repeat observations. 

Figure [j] shows the correlation of (V—I)o with Mg2 for 
the cross-matched data set. We find that ellipticals (filled 
squares, defined as having morphological type T = —5 in the 
RC3 [de Vaucouleurs et al. 1991]), and SOs (open squares, 
effectively T > —5 for this sample) obey the same (V-I)o- 
Mg2 relation. This is expected for a pair of purely stellar 
population parameters with similar age-metallicity degen- 
eracy properties (e.g., Worthey 1994). However, the 8 high- 
est extinction galaxies (crosses in Figure |l|), which have 
E(V-I) > 0.20 and A v > 0.52, preferentially lie below 
the mean (V— J)o-Mg2 relation. The least-squares fits for 
galaxies with E(V—I) < 0.20 and Mg 2 > 0.1 are given by 

(V-I)o = (0.935 ± 0.014) + (0.843 ± 0.049) Mg 2 , (1) 
(V-I)o = (0.923 ±0.019) + (0.881 ± 0.067) Mg 2 , (2) 

for all morphological types (197 galaxies, rms scatter 0.0275 
mag) and for just the ellipticals (125 galaxies, rms scat- 
ter 0.0257 mag), respectively. These fits are clearly identical 
within the errors. 

The 72 SOs exhibit a marginally higher scatter of 0.030 
mag, however they also have larger (V—I) measurements un- 
certainties on average, 0.020 mag compared to 0.017 mag for 
the ellipticals. Therefore, we assign no physical significance 
to the marginal difference in scatter. If we perform a bivari- 
ate fit using the quoted uncertainties added in quadrature 
with a cosmic scatter term, we find that the cosmic scatter 
in (V—I)o at a fixed Mg2 must be 0.021 mag to obtain a 
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Figure 2. Mg2 index from the SMAC survey and (V— I)o colour 
from the SBF survey are plotted against the central stellar veloc- 
ity dispersion a from SMAC. Symbols and lines are as in Figure [j], 
with median error bars shown at upper left in each panel. The SO 
galaxy NGC3156 with Mg2 = 0.08 is the biggest outlier and has 
been omitted from the fits. Galaxies with Ay > 0.5 mag (crosses) 
are too blue in (V— I)o with respect to the average relation, again 
indicating that their reddenings are overestimated. The Mg 2 — u 
relation is not sensitive to reddening errors. 



reduced \ 2 of unity (or, formally, 0.020 when just the ellip- 
ticals are considered and 0.022 for just the SOs). This cosmic 
scatter actually would include errors resulting from gradient 
and aperture effects, incorrect reddening estimates, as well 
as true peculiarities of the stellar populations. In the follow- 
ing section, we use the residuals from the (V— 7)o-Mg2 rela- 
tion to investigate problems with the extinction estimates. 

Figure |^ plots Mg2 and (V— 7)o against the stellar 
velocity dispersion a for the cross-matched sample. The 
Mg2-<r relation has been discussed in detail by many authors 
(e.g., Terlevich et al. 1981; Dressier et al. 1987; Guzman 
et al. 1992; Bender, Burstein, & Faber 1993; Colless et al. 
1999), and we mainly include it here as a comparison to the 
(V-I)o-a relation. Excluding the discordant SO NGC 3156 
which has Mg 2 < 0.1, we find 



Mg 2 = (-0.194 ±0.025) + (0.208 ±0.011) log (fr) 



(3) 



with an rms scatter of 0.022 mag for the full morphological 
sample (0.021 mag for just the ellipticals), consistent with 
most previous studies. For the (V-I)o-a comparison, we 
again find that galaxies with E(V—I) > 0.20 mag appear to 
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Figure 3. Residuals from a linear fit to the (V— 7)o-Mg 2 re- 
lation are plotted against the V-band Galactic extinction value 
from SFD for ellipticals (filled squares) and SOs (open squares). 
Median error bars are shown at upper right, where the Ay error 
estimate is taken from SFD. The vertical dotted line is drawn 
at Ay = 0.52 mag, or E(V—I) = 0.20 mag; the eight galaxies 
at hieher extinctions (which were represented by crosses in Fig- 
ures [l and ^|) tend to lie below the zero-residual line, indicating 
that their extinctions have been overestimated. 



have had their reddening corrections overestimated by SFD. 
Excluding these and NGC 3156, we find 

(V-I)o = (0.733 ± 0.033) ± (0.192 ± 0.015) log((j), (4) 

with an rms scatter of 0.031 mag for the full morphological 
sample (again, the elliptical subsample gives a near identical 
relation and a scatter 0.030 mag). We know of no other 
published derivations of a (V— /)— log a relation. However, 
Bender et al. (1993) presented a relation between (B— V)o 
and log a, mainly using the highest quality subsample of 7S 
data from Burstein et al. (1987). The slope of that relation 
is also near 0.2 and the scatter is 0.032 mag when the blue 
galaxies with (B— V)o < 0.8 are omitted. Bower, Lucey, & 
Ellis (1992) examined the (V— K)-\og a relation and found 
scatters of 0.032 and 0.050 mag for samples comprised of 17 
Virgo and 31 Coma early-type galaxies, respectively. 



2.2 Tests of the Galactic Extinction 

We can use the (V— 7)o-Mg2 relation as a test of the Galac- 
tic extinction map. Figure H shows the residuals with respect 
to Eq. (^) and indicates an apparent problem at the high- 
est extinctions: 7 of 8 galaxies (and all 4 ellipticals) with 
Ay > 0.5 have negative residuals. The offset is significant at 
nearly the 3cr level. In order of increasing extinction, the 
8 galaxies are E208-021, NGC 4976, E322-059, E092-013, 
E221-026, NGC 3136, NGC 2434, and NGC 2380; of these, 
only E322-059 has a positive residual. There is no simple 
trend in the residuals at lower extinctions, however. SFD 
produced a similar plot, showing residuals of the (B—V)o- 
Mg2 relation (data from Faber et al. 1989) against their 
E(B— V) values. Although they concluded that there was no 
significant overall trend, all six galaxies with E(B— V) > 0.2 
had negative residuals. We note that Arce & Goodman 
(1999) also found that the SFD map overestimates the red- 
dening in regions of smooth extinction with Ay > 0.5 mag, 
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although it may underestimate the reddening in regions with 
steep extinction gradients. 

Hudson (1999) has tested for large-scale systematic er- 
rors in extinction maps by fitting dipoles to galaxy (B—V)o- 
Mg2 residuals as a function of position on the sky. He used 
a sample of 311 galaxies of high photometric quality from 
Faber et al. (1989) (colours within a radius of 33") and the 
homogenized SMAC Mg2 values and found weak evidence, 
at the 92% confidence level, for a dipole residual of 13% am- 
plitude in the SFD extinction map. However, because the 
residuals with respect to a smaller, independent data set 
consisting of Galactic globular clusters and RR Lyra stars 
did not show this dipole, Hudson concluded that the effect 
actually resulted from a ~ 0.01 mag systematic error in the 
galaxy colours across the sky. 

We have repeated Hudson's analysis, including the 
Monte Carlo estimations of the significance, using our sam- 
ple of 205 galaxies with Mg 2 > 0.1 mag. Although the sam- 
ple is smaller, (V— I) is ~28% more sensitive to reddening 
errors. We do not find a very significant dipole residual. The 
confidence level for the dipole term in our fit is only 80%, 
with fractional amplitude 0.09 ± 0.07. The best-fitting di- 
rection, (l,b) = (97°,— 5°) in Galactic coordinates, is only 
30° from that found by Hudson. However, if just the four 
highest extinction galaxies, all of which have negative resid- 
uals in Figure [| are omitted, then the fitted dipole swings 
by more than 60° and has a similar low significance. These 
four highest extinction galaxies range in I from 241° to 316° 
and in b from — 21?5 to +12?9. We conclude that there is 
no convincing dipole residual in the SFD extinction map 
from these data, although the extinction values appear to 
be systematically overestimated in certain directions. 

2.3 Environment 

We now explore the possibility of environmental influences 
on the (V— 7)o-Mg2 relation. Hudson (1999) found that clus- 
ter galaxies are 0.01 ± 0.004 mag redder in (B—V) than 
group/field galaxies at a given Mg2. Based on stellar pop- 
ulation models, this could imply that cluster ellipticals are 
older and less enriched at a given Mg2 , as might be expected 
in hierarchical formation scenarios. However, such an effect 
could also imply environmental variations in the abundance 
ratios, presumably due to differing time-scales for metal en- 
richment and the relative importance of type 1 and type II 
supernovae, with shorter time-scales yielding a higher rela- 
tive abundance of alpha elements such as Mg (see Worthey 
1998 for a discussion). In this case, one would expect clus- 
ter ellipticals to have formed more rapidly and thus to have 
higher Mg2 at a given (V— I)o, or equivalently, to be bluer 
at a given Mg2 . 

Figure H shows the residuals of the (V— J)o-Mg2 re- 
lation for galaxies in the field, in the three most promi- 
nent clusters, and in other, smaller, groups. The scatter 
among the Virgo galaxies is the highest, but the sample 
is weighted more towards lower Mg2 values than the other 
samples and may be affected by a couple moderate outliers. 
Formally, the offset in the (V— 7)o-Mg2 relation between 
field and group/cluster galaxies is 0.010 ± 0.005 mag, or 
0.012 ± 0.005 mag if Virgo is omitted. This is at the same 
~ 2a significance level as found by Hudson (1999), but in 
the opposite sense: the field galaxies are marginally redder 
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Figure 4. Residuals from a linear fit to the (V— 7)o-Mg2 re- 
lation are plotted against Mg2 for galaxies in five different en- 
vironments: the field, Virgo cluster, Fornax cluster, Centaurus 
(A3526), and other small groups. The vertical intercepts and rms 
residuals (mag) are listed at upper right. 



at a given Mg2, which would be consistent with longer en- 
richment time-scales. However, at this level, systematic di- 
rectional errors in the extinction will become important, so 
we do not consider this result significant. 

2.4 Comparison to Stellar Population Models 

The Mg abundances of giant ellipticals are enhanced with 
respect to Fe abundances, as compared to the solar ratios 
(e.g., Worthey, Faber, & Gonzalez 1992). Variations in the 
Mg to Fe (logarithmic) ratio [Mg/Fe] at a fixed total metal- 
licity and age should cause scatter in the (V— I)o-Mg2 re- 
lation just as it causes significant scatter in the plots of Fe 
indices against Mg indices (e.g., Worthey 1998; Kuntschner 
2000). The effects of non-solar abundance ratios on broad- 
band photometric colours due to isochrone temperature and 
line blanketing effects is not well-modeled, so we decided to 
look into this in a little more detail. 

First it is necessary to make some correction for the sys- 
tematic difference in aperture between the Mg2 and (V—I)o 
measurements. Most of our galaxies are at distances of 
1300 ± 400 km s _1 (Virgo, Fornax, Leo, Dorado); at this 
distance the fiducial radius of 0.6 hT x kpc corresponds to 
~ 10". We attempted to derive (V— J)o colours near the 
galaxy centres using the surface photometry data files de- 
scribed in SBF-I. In many cases this was impossible because 
of saturation, for instance the images from the CTIO runs 
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Figure 5. Galaxy colour at a radius r = 10 arcsec is plotted 
against colour from the SBF survey data set for elliptical galaxies. 
The dotted line is the line of equality, and the dashed line is 
least-deviation fit to the points. SBF survey colours are typically 
~ 0.015 mag bluer than the colour at this fiducial radius. 



(see SBF-I) with their large 0'.'472 pixels and severe charge 
bleeding could not be used for this. For the SOs, the central 
colours showed large scatter when plotted against the SBF 
survey colours, owing to dust lanes and irregular gradients 
associated with disk contamination, etc. However, the rela- 
tion for the ellipticals was tighter; Figure |H| shows (V— I)o 
at r = 10" plotted against (V-I)o from SBF-IV for the el- 
lipticals (regardless of whether or not they have Mg2 from 
SMAC). The least absolute deviation line (to reduce the ef- 
fect of outliers) shown in the figure is given by 



(V-I)o 1 = 1.05 [(V 



-7)jf F - 0.92] 



(5) 



where 'ctr' actually refers to a radius of 10 arcsec. The 
(V— I)o aperture correction becomes larger for bigger, red- 
der galaxies, but is always less than 0.02 mag. 

However, the Mg2 value at r = 10" will be ~ 0.01 mag 
less than the value measured within this radius, according 
to the mean gradient derived by Jorgensen et al. (1995). 
Thus, we apply this offset to the Mg2 indices before making 
a comparison to the modified colours. In addition, we follow 
Kuntschner et al. (2001) in 'correcting' the Mg2 indices to 
what they would be for solar abundance ratios at the same 
total metallicity Z. We use the results from their sample of 
72 early-type galaxies to derive 



Mg2°' = 0.022 



0.87 Me 



(6) 



where Mgj 01 is the Mg2 value corrected to solar-abundance 
ratios. The scatter in this relation is 0.005 mag. 

Figure ^ shows the modified (V— I)o and Mg2 values as 
compared to some of the latest (solar abundance ratio) stel- 
lar population models from Vazdekis (2001, in preparation; 
see Blakeslee, Vazdekis, & Ajhar 2001), based on extensive 
empirical stellar libraries. It is clear that the data do not 
follow the model locus. In particular, the galaxies with cor- 
rected Mg 2 °' > 0.25 have colours which are still too blue 
with respect to the models. The apparent offset in the other 
direction for Mgj 01 < 0.2 is less worrisome, as this region 
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Figure 6. (V—I)o colour, corrected to the 'central' value, is plot- 
ted against Mg2, corrected to solar abundance ratios following 
Kuntschner et al. (2001). Filled and open squares are for ellip- 
ticals and SOs, respectively. The grid shows updated Vazdekis 
(1996) stellar population models from Blakeslee, Vazdekis, & 
Ajhar (2001), with metallicities in the range [Z/H] = —1.7 to 
+0.2 dex and ages from 2 to 18 Gyr. The solid line is a fit to the 
filled points; it has a slope of 1.06, as compared to 0.88 for the 
corresponding fit in Figure |lj. However, the models define a yet 
steeper slope of ~ 1.5. 



is less well-populated by nice ellipticals with well-defined 
gradients, and only one of the 72 Kuntschner et al. (2001) 
galaxies which went into deriving Eq. (^) had Mg 2 < 0.20. 
If the ~ —0.03 mag offset in the colours at high Mgj 01 is 
due to non-solar abundance ratios, then (V— I)o colour for 
early-type galaxies must increase, just as the Fe indices in- 
crease (see Trager et al. 2000 and Kuntschner et al. 2001), 
when corrected to solar ratios (i.e., lower Mg at fixed Z). 

There has been much discussion as to whether it is more 
proper to call Mg and the other alpha elements 'enhanced' 
or the Fe-peak elements 'depressed' in giant ellipticals (e.g., 
Vazdekis et al. 1997; Trager et al. 2000, Kuntschner et al. 
2001), but both are relative terms. In any case, our results 
indicate that (V— 7)o colour is not 'enhanced' like Mg in 
these galaxies, but rather is 'depressed' towards the blue, 
consistent with the results of Salaris & Weiss (1998) who 
found that isochrones with [Mg/Fe] > were hotter, and 
thus bluer, at all stages in the stellar evolution than scaled- 
solar abundance isochrones at a given total metallicity. The 
difference in temperature became much more pronounced 
for the higher- metallicity isochrones. 

2.5 Distance-Independent Mass Measures 

SBF-IV introduced the distance-independent 'fluctuation 
star count' N, defined as the difference between the SBF 
magnitude m and the total galaxy magnitude: 

Ltot 



N = m — m to t = +2.5 log 



(7) 



where L to t is the total luminosity and L is the fluctuation lu- 
minosity (the luminosity- weighted mean stellar luminosity). 
Therefore, JV corresponds to 2.5 times the logarithm of the 
luminosity-weighted number of stars in a galaxy; as such, 
it essentially scales with the galaxy mass. Because m and 
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Figure 7. The stellar velocity dispersion <r from the SMAC cata- 
logue is plotted against the 'fluctuation star count' parameter N 
discussed by SBF-IV. Filled and open circles are ellipticals and 
SOs, respectively; the dashed line is a fit to the full sample, and 
the solid line is a fit the ellipticals. 



m to t are measured in the same bandpass, this parameter is 
independent of Galactic extinction and, if both are from the 
same image, independent of photometric zero point. 

SBF-IV showed that N correlated well with the galaxy 
velocity dispersion for a sample of 64 ellipticals with velocity 
dispersions from Prugniel & Simien (1996). Figure ^ shows 
the corresponding plot for 174 SBF survey galaxies with 
mtot values from the fits described in the following section 
and SMAC velocity dispersions. The least-squares fit to the 
ellipticals and SOs with N > 18 is 



logcr = 2.20 + 0.10 (N — 20) . 



(8) 



with an rms scatter of 0.079 dex; the 117 ellipticals give 
a closely consistent result and have a scatter of 0.069 dex. 
Thus, the relation is even tighter than the loga-Mg2 rela- 
tion, which has a scatter of 0.084 dex for the same sample 
of galaxies (both the full sample and elliptical subsample). 

Eq. (^) is nearly identical to the relation found by SBF- 
IV for their smaller sample. Rearranging terms, we have 



L - = lo8L (moi^y 



(9) 



which resembles the Faber-Jackson relation, except that the 
L term has a dependence on mass-to-light ratio that results 
in the small scatter for Eq. (^). Blakeslee et al. (2001) dis- 
cuss the stellar-population aspects of N in more detail. We 
note that the value of the exponent in Eq. ^ depends on 
the inverse nature of our least-squares fit. A 'forward' fit of 
A as a function of log a would have given an exponent of 
about 2.8; ideally, one would do a full maximum-likelihood 
analysis. The use of N for an alternative calibration of the 
SBF method is discussed in Paper II. 



3 FP PHOTOMETRIC PARAMETERS FROM 
SBF DATA 

Relatively few of the SBF survey galaxies with SMAC spec- 
troscopic parameters also have SMAC surface photometry. 
This is largely because the SMAC project did not use the 



surface photometry from the 7S survey (Burstein et al. 
1987), which is in the B-band and uncorrected for seeing 
effects, while it did include the recalibrated and merged 7S 
spectroscopic data (Davies et al. 1987). Therefore, we have 
derived FP photometric parameters from SBF survey data. 
This presented a number of challenges, as the field sizes were 
not ideal and the galaxy centres often saturated. However, 
SBF-I described a procedure for measuring surface photom- 
etry in a series of concentric circular annuli of 3" width for 
all the SBF survey images after masking and interpolating 
over the bright stars. The surface photometry data were 
used in SBF-I to determine accurate photometric offsets for 
the many individual observing runs in the SBF survey and 
to provide accurate calibrations for non-photometric survey 
data. 

We fitted Sersic (1968) r 1/n profiles to the SBF survey 
surface photometry data in circular annuli. A generalization 
of the de Vaucouleurs (1948) law, the r 1//n profile is conve- 
nient because it describes a large range of galaxy types from 
exponential disks to highly diffuse cD halos. [See Ciotti & 
Lanzoni (1997) and Ciotti & Bertin (1999) for discussions of 
the general properties of stellar systems following r 1 ^" pro- 
files.] This profile has been widely used for empirically char- 
acterizing galaxy light distributions (e.g., Davies et al. 1988; 
Young & Currie 1994; Caon, Capaccioli & D'Onofrio 1993; 
Courteau et al. 1996), including specifically for measuring 
FP distances (Graham & Colless 1997; Graham 1998). Kel- 
son et al. (2000) also explored r 1//n -law fits and concluded 
that the difference with respect to the r 1//4 -law fits was neg- 
ligible for their subset of SBF survey data; however, the full 
data set is much more morphologically diverse, so we have 
kept this extra degree of freedom. 

Not all the of the SBF survey galaxies converged to rea- 
sonable r 1 /™ fits (reduced \ 2 ^ 1)- The failures to produce 
a good fit were partly because of morphological irregularity 
(9% of the 299 galaxies in the sample presented by SBF-IV 
were classified as spirals) and partly because of problems in 
the data (central saturation, bright nearby stars, occasion- 
ally poor flattening, etc.) that could be overcome for the 
SBF analysis, but not for the surface photometry fitting. 
We fitted the V and / SBF surface photometry down to 
fixed fractions of the sky brightness, 2.0% in V and 0.4% in 
/. Acceptable r 1 ' n fits were obtained for a total of 280 galax- 
ies, of which 268 were elliptical or lenticular (T < 0); 257 
of these were successfully fitted in both the V and I bands. 
The fits were integrated to find the total magnitudes, half 
light (or effective) radii R e , and mean surface brightnesses 
(y) e interior to the half light radius. 

The surface brightnesses are corrected for Galactic ex- 
tinction from SFD and (1+z) 4 dimming in all cases. We use 
the same A'-corrections as in SBF-I: 1.92 for V magnitudes 
and l.Oz for / magnitudes. Because the SMAC survey data 
are standardised to the _R-band, we transform the V and / 
surface brightnesses to R according to 



(V-R)o = 0.034 + 0.46 (V-7). 



(10) 



whic h comes from the empirically-based models discussed in 
§2.4. At the median colour of (V— I)o = 1.16, this implies 
(V—R)o = 0.57, identical to the fixed colour transformation 
used by Smith et al. (1997) and only 0.01 mag different from 
the fixed color assumed by SMAC-III. As a further check, we 
derived a rough transformation based on data for 11 early- 



© 2001 RAS, MNRAS 000, 



Synthesis of FP and SBF 7 



type galaxies with VRI colours measured by Tonry, Ajhar, 
& Luppino (1990), whose (V—I)o colours span a range of 
0.20 mag and share a homogeneous system with our data. 
The resulting relation has a slope of 0.42 ± 0.06, consistent 
with Eq. @, and is bluer in the mean by 0.015±0.004 mag. 
This (V—R) zero-point offset is typical of the (V— I) offsets 
among SBF survey runs prior to homogenization (SBF-11) 
and is in the opposite sense to the 0.01 mag offset with 
respect to the SMAC-III colour. We conclude that Eq. ( |To| ) 
is accurate at the 0.01-0.02 mag level. 

Finally, we form Xfp = logi? e — 0.33(/i) e , which is the 
photometric combination entering into the FP. We have ne- 
glected seeing corrections on Xfp for this sample of nearby 
galaxies, all of which have 10" < R e < 100" and were ob- 
served in a typical seeing of 1". 

Table 1 presents the results of our fits to the SBF sur- 
vey photometry. The colums list: (1) galaxy name and (2) 
heliocentric velocity as in SBF-1V; (3) morphological T-type 
from the RC3; (4) B-band extinction from SFD; (5) (V-I)o 
colour from the SBF survey; (6) N fluctuation count param- 
eter formed from the SBF survey Wii and our fitted /-band 
witot ; (7) pd quality parameter defined in SBF-II and tabu- 
lated in SBF-IV; (8) log R e from the J-band fit; (9) mean ef- 
fective H-band surface brightness {fJ>R) e from the J-band fit; 
(10) log.R e from the V-band fit; (11) from the V-band 

fit; (12) logo- from the SMAC survey; and (13) Mg 2 from 
the SMAC survey. The surface brightnesses are corrected 
for Galactic extinction and (1+z) 4 dimming, if-corrected, 
and transformed to the ii-band as described above. The er- 
rors on (V— 7)o, log a, and Mg2 are taken from the SBF and 
SMAC catalogues. For the TV error, we added the tnj error 
in quadrature with a nominal 0.2 mag uncertainty in m to t. 
We have included the pd parameter for further information 
on the quality of the mj measurement, with high values 
(pd > 2.7) indicating poor quality (see SBF-II and Paper II 
for discussions) . We have not included error estimates on the 
logJ?e and {n) e values, as they are too strongly correlated, 
and we recommend using them only in the Xfp combina- 
tion. Most of the remainder of this paper is dedicated to 
evaluating the uncertainty in the Xfp values. 

Figure [] shows the comparison between the i?-band 
Xfp values determined from the V and I SBF photometry. 
The overall scatter is 0.023 dex for 257 early-type galaxies. 
The largest outlier, at 0.014 dex, is NGC4111, which is a 
nearly edge-on (axis ratio > 5) SO galaxy with a red bulge 
and bluer disk. It does not appear in the 7S or SMAC cata- 
logues and therefore is not used for the distance comparisons 
in Paper II. Excluding NGC4111, the scatter in Figure || is 
0.021 dex. For the 122 ellipticals (T = -5), the scatter is 
0.016 dex. The internal error per measurements is therefore 
about 0.015 dex overall, or 0.011 dex for ellipticals. Table ^ 
summarizes the results of this comparison and the external 
comparisons below. 



4 EXTERNAL FP COMPARISONS 

Figures ^ and [To] compare Xfp from the I and V SBF surface 
photometry fits of the previous section to Xfp from the 
SMAC survey. There are 32 galaxies, including 18 ellipticals, 
with Xfp from both data sets. Although our V and I fits 
were done independently of each other, these figures look 



-4.5 



li- 
ra 

in 

t 
X 



-5.5 



V vs I 



I I 




-5.5 



-4.5 



Xbp(SBF I) 



Figure 8. Comparison of the FP photometric parameter Xpp = 
\ogR e — 0.33(/j) e determined from V-band and /-band SBF sur- 
vey surface photometry transformed to the i?-band for com- 
parison. The top panel is a direct comparison of Xpp for the 
early- type galaxies, and the lower panel shows the residuals 
A = X PP (SBF V) - X PP (SBF /). Open and filled symbols repre- 
sent SOs and ellipticals, respectively. The dotted lines show equal- 
ity and the solid lines are fits with unit (top) and zero (bottom) 
slopes. The overall scatter decreases from 0.023 to 0.021 dex if the 
edge-on SO NGC 4111 is omitted; the scatter for just the ellipticals 
is 0.016 dex. 



remarkably similar in detail, not just in their offsets and 
scatter. This is because the internal scatter is significantly 
smaller than the external scatter, which has contributions 
from systematic effects resulting from the different fitting 
techniques, etc. The biggest outlier in both figures is the 
Dorado SO galaxy NGC 1553, which also has the largest Xfp 
in these figures. The data in the SMAC catalogue for this 
galaxy derive from the Jorgensen et al. (1996) study. 

As shown in Table ^, the scatter in Xfp for the SMAC- 
SBF survey comparisons is 0.044 dex for the full overlap 
sample, 0.039-0.040 dex if NGC 1553 is omitted, and 0.027- 
0.029 dex for just the ellipticals. The offset between the two 
sets of Xfp values is about 0.030 ± 0.007 dex, in the sense 
of the SMAC values being larger. In comparison, SMAC-III 
did not find significant Xfp offsets among the different stud- 
ies which went into the SMAC catalogue. The offset found 
here is not due to the photometry, as we directly compared 
photometric zero points for 10 of the 32 galaxies in common 
(all having new photometry from the SMAC survey), and 
the systematic offset was 0.03 ± 0.01 mag, a factor of three 
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Figure 9. Comparison of the FP photometric parameter Xpp = 
log R e — 0.33 (fi) e determined from the /-band SBF survey surface 
photometry (transformed approximately to the R band before cal- 
culating Xpp ) with Xpp values determined from the SM AC sur- 
vey dataset. Top panel is a direct comparison and the lower panel 
shows the residuals A = X FP (SBF) - X FP (SMAC). Open and 
filled symbols represent SOs and ellipticals, respectively. The dot- 
ted lines show equality and the solid lines are fits with unit (top) 
and zero (bottom) slopes. A correction of ~ 0.03 dex is required 
in order to transform the Xpp(SBF) values to the homogeneous 
SMAC FP system. 



too small. Therefore, the Xfp offset must come from the dif- 
ference in fitting procedures used and may partially reflect 
the lack of seeing corrections. However, the agreement is rea- 
sonable after the application of this systematic correction; 
there is no evidence for systematic trends in the residuals 
with Xfp, redshift, or galaxy type (although the scatter is 
larger for the SOs). 

We can use the 7S photometric data set as an addi- 
tional external check of our Xfp measurements. We down- 
loaded the data from Faber et al. (1989) from the Astro- 
nomical Data Center and calculated Xfp values from the 
B-band surface brightnesses, (B—V) colours, and effective 
diameters. The Burstein & Heiles (1984) extinction correc- 
tions were removed and the SFD extinction corrections were 
applied. The surface brightnesses were corrected for (1+z) 4 
dimming (the 7S catalogue incorrectly states that this was 
already done), and then transformed to the i?-band using 

(V-R) = 0.126 + 0.48(S-V) . (11) 

Since this is an extrapolation of the colours, it is more uncer- 
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Figure 10. Comparison of the FP photometric parameter Xpp = 
log R e — 0.33 (/i) e determined from the V-band SBF survey surface 
photometry (transformed approximately to the R band before 
calculating .Xfp) with Xpp values determined from the SMAC 
survey dataset. Top panel is a direct comparison and the lower 
panel shows the residuals A = Xfp (SBF) - Xpp(SMAC). Sym- 
bols and lines are as in Figure^ Again, a correction of ~ 0.03 dex 
is required in order to transform the Xpp (SBF) values to the ho- 
mogeneous SMAC FP system. 



tain than Eq. ([kJ), but the range of galaxy colours is small 
enough that the typical error in (B— R)o, and hence the R- 
band surface brightness, should only be a few hundredths of 
a magnitude, or ~ 0.01 dex in Xfp. 

We noted above that the 7S photometric data were 
omitted from the SMAC survey because they were not cor- 
rected for seeing effects. Figure [ll] plots the difference in the 
Xpp values between the SMAC and 7S catalogues against 
redshift and compares an example SMAC seeing correction 
curve for a galaxy of fixed physical size Re = 1.6 fc -1 kpc 
(5" at Coma distance) observed in 2" seeing. This model 
appears to overestimate the correction nearby, but gives a 
good match to the offset at larger distances. Table |^ in- 
cludes the results of the 7S-SMAC comparison for galaxies 
within cz < 5000 km s , for which the observed offset is not 
significant. All of the SBF survey galaxies have cz < 5000 
km s _1 (and only a few have cz > 4000 km s" 1 ); this is what 
has allowed us to neglect seeing effects in our own analysis. 
Before proceeding with the comparisons however, we note 
that Xfp disagreed for NGC 1389 by more than 0.45 dex 
between the SBF and 7S data sets (it is not in the SMAC 
photometric catalogue). The \ogR e values agreed to within 
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Figure 11. Differences in the Xpp parameters between the 
SMAC and 7S surveys are plotted against heliocentric velocity, 
used as an indicator of distance. The 7S values have been trans- 
formed to the R band with SFD extinction corrections and cor- 
rected for (l+z) 4 surface brightness dimming. The systematically 
negative residuals at cz > 5000 km s result from the lack of 
seeing corrections in the 7S data. The solid curve illustrates exam- 
ple SMAC seeing corrections for a galaxy with R e = 1.6 h~ 1 kpc 
observed in 2" seeing at different redshifts. 



0.04 dex, but the transformed 7S {fi) e is fainter by 1.44 mag. 
This galaxy has 'quality 3' (the lowest) photometry in the 
7S data set, but other quality 3 galaxies do not show sim- 
ilarly large disagreements, so we omit NGC 1389 only from 
the comparisons below. 

Figures [l^ and [l3] show the comparisons of the trans- 
formed _R-band SBF and 7S Xfp values. The results are 
again summarized in Table There is no trend of the resid- 
uals with redshift. However, the galaxies which lie signifi- 
cantly below the mean difference line for these SBF-7S com- 
parisons are bluer than average. Figure [li] plots the differ- 
ences against (V— 7)o colour. Galaxies with (V— J)o < 1.13 
exhibit greater scatter and tend to have 7S Xfp values 
greater than expected from the comparison to the SBF sur- 
vey photometry. Table ^ shows that the scatter decreases 
by ~25% when only (V— I) > 1.135 galaxies are consid- 
ered. This could be due to stellar population effects, as the 
7S photometry comes from the B-band, while the SBF pho- 
tometry is in V and I, and both have been transformed to R. 
However, it is not a simple linear relation between the resid- 
uals and colour (there is no trend for the redder galaxies 
which constitute the bulk of the sample), and photomet- 
ric transformation errors should not cause offsets in Xfp as 
large as 0.1 dex. We cannot test for a similar problem in 
the SMAC comparison because the overlapping galaxies all 
have (V— I)o > 1-13 (lower panel of Figure |l4|). We use the 
Xpp values from the SBF survey data and test for colour- 
dependent errors in the distance analyses of Paper II. 

For the purpose of comparison to other works, the last 
column of Table ^| lists the rms scatters in comparisons of 
Xfp defined with a coefficient of 0.30 instead of 0.33. 
For instance, Smith et al. (1997) used a coefficient of 0.30 
in doing these sorts of Xfp comparisons, although the ac- 
tual calculation of FP distances used a coefficient of 0.326 
(Hudson et al. 1997). As Table § shows, the magnitude of 
the scatter is reduced by 20-35% for Xfp comparisons us- 
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Figure 12. Same as Figure ^ but for the comparison between 
Xpp determined from /-band SBF survey data and Xpp deter- 
mined from the 7S survey dataset of Faber et al. (1989) (both 
transformed to R band). 



ing the smaller coefficient (the scatter would increase by a 
similar amount if a coefficient of 0.36 were used). The sys- 
tematic offset of our Xfp values would change from ~ 0.030 
to ~ 0.020 dex for a (fj) e coefficient of 0.30 (and to ~ 0.040 
dex for a coefficient of 0.36). We have adopted 0.33 for the 
(fi) e coefficient in the FP relation because it is within 0.01 of 
the values derived from very large data samples by Hudson 
et al. (1997), Jorgensen et al. (1996), Colless et al. (2001) 
and the SMAC project. 

From the various comparisons, we can formally derive 
the error on Xfp for any of the data sets. Specifically, we find 
that the external errors on our measurements of Xfp from 
SBF survey data are 0.030-0.035 dex, or 0.020-0.025 dex if 
just the ellipticals are considered, with the 7S Xfp errors 
being about 0.030 dex for both ellipticals and SOs. The Xfp 
errors translate to an error of 6-7% in distance, roughly a 
factor of 3 smaller than the error expected from the intrinsic 
scatter in the FP. Thus, our Xfp measurements are accu- 
rate enough for measuring FP distances, and the systematic 
correction of 0.03 dex brings them onto the homogeneous 
SMAC system. 



5 SUMMARY 

We have merged the SBF survey data with the SMAC 
FP survey data and explored the correlations between the 
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Figure 13. Same as Figure |lo| but for the comparison between 
Xpp determined from V-band SBF survey data and -Xpp deter- 
mined from the 7S survey dataset of Faber et al. (1989) (both 
transformed to R band). 



distance-independent galaxy properties measured in the two 
surveys. Using 200 galaxies with data in both catalogues, we 
derived mean relations between SBF survey (V— I)o colour 
and SMAC Mg2 and velocity dispersions. The intrinsic scat- 
ter in the (V— I)o-Mg2 relation (including the effects of 
colour gradients and any reddening errors) is 0.020 mag for 
the ellipticals and 0.022 mag for the SOs. We used this re- 
lation to test for errors in the SFD reddenings. There is 
no convincing evidence from these data for a dipole resid- 
ual in the SFD map (our best dipole fit has a 9% ampli- 
tude but only 80% confidence). However, we do find that 
the galaxies in our sample with SFD Av ^ 0.55 mag have 
overestimated extinctions. Because these galaxies lie near 
the Galactic plane in a fairly restricted longitude range, we 
cannot say whether or not the problem is systematic at high 
extinction or simply indicative of large-scale coherent errors. 

We also tested for the influences of environment and a- 
element enhancement on the (V— 7)o~Mg2 relation. Consis- 
tent with expectations from the a-enhanced isochrone calcu- 
lations of Salaris & Weiss (1998), we found that the enhance- 
ment of the Mg2 values is not mirrored by redder (V— I)o 
colours. In fact, comparison to solar-abundance ratio stel- 
lar population models indicates that (V— I)o is slightly 'de- 
pressed' at a given total metalicity, and therefore appears 
to follow the Fe-peak abundances more than the cv-elements 
abundances. We find no evidence for environmental effects 
larger than 0.01 ± 0.005 mag on the (V— J)o-Mg2 relation. 



m 




Figure 14. Differences in the -Xpp values between the 7S and 
I SBF dat sets (top) and between the SMAC and I SBF data sets 
(bottom) are plotted against [V— J)o from the SBF survey. 



We have derived the relation between the stellar veloc- 
ity dispersion a from the SMAC catalogue and the 'fluctu- 
ation star count' N, which was introduced in SBF-IV and 
corresponds to the luminosity-weighted number of stars in 
a stellar population. The scatter is only 0.079 dex in log a 
(0.069 dex for the ellipticals), making this even tighter than 
the Mg2-log a relation. The N-\og a relation is equivalent to 
the Faber-Jackson relation with a stellar-population correc- 
tion term. 

Finally, we have used the SBF survey V- and /-band 
photometry to derive the FP photometric parameters Xpp 
for the survey galaxies. Comparisons to the SMAC and 7S 
data samples allowed us to estimate the external errors on 
our App measurements. A systematic correction of about 
0.03 dex is required to bring our Afp values onto the SMAC 
photometric system. We provide a full data table of our re- 
sults, to be used in a forthcoming analysis paper comparing 
SBF and FP distances to these galaxies. 
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Table 1. Fundamental Plane Data for SBF Survey Galaxies 



Galaxy v h T A B (V-I)o ± N ± pd log-R^ ( f i R ) ( / ) logR^ {vr)^ log a ± Mg 2 ± 



E092-013 


1770 


—4 


0.811 


1. 


.164 





.033 


19. 


.43 


0.23 


1. 


.52 


1 


.306 


19.621 


1 


.448 


20.150 


2 


.230 


0. 


.029 





.277 





.008 


E183-030 


2668 


—3 


0.376 


1. 


.139 


0. 


.014 


20 


.94 


0.57 


3 


.14 


1 


.375 


19.483 


1 


.408 


19.491 


2 


.241 





.042 





.256 





.010 


E208-021 


1003 


—3 


0.750 


1. 


.146 





.018 


19. 


. 19 


0.27 


1. 


.43 


1 


.507 


19.513 


1 


.457 


19.384 


2 


.243 





.047 





.304 





.012 


E322-008 


3029 


—2 


0.363 


1. 


.205 





.023 


20 


.81 


0.54 


2 


.53 


1 


.395 


20.086 


1 


.513 


20.556 


















E322-038 


3134 


—3 


0.560 


1. 


.242 


0. 


.051 


20 


.32 


0.32 


2 


.37 


1 


.471 


20.765 


1 


.297 


20.101 


2 


.311 





.041 





.315 


0. 


.014 


E322-059 


3240 


— 2 


0.796 


1. 


.220 


0. 


.027 


20 


.57 


0.28 


3. 


.64 


1 


.600 


20.637 


1 


.458 


20.188 


2 


.363 





.041 





.311 





.014 


E322-088 


2606 


—2 


0.484 


1. 


.156 





.034 


19. 


.85 


0.68 


2 


.46 


1 


.021 


18.865 





.963 


18.815 


2 


.208 





.041 





.278 





.014 


E322-101 


2053 





0.493 


1 


.167 





.023 








1. 


.99 








1 


.256 


20.453 


2 


.207 





.021 





.305 





.008 


E323-034 


4254 


—5 


0.535 


1 


.165 





.019 


20 


.86 


0.28 


2 


.51 


1 


.335 


19.351 


1 


.386 


19.504 


2 


.375 





.013 





.293 





.006 


E358-006 


1358 


—4 


0.043 


1. 


.068 


0. 


.020 


17 


.59 


0.37 





.97 


1 


.494 


21.631 


1 


.041 


20.076 


















E358-059 


1030 


—3 


0.039 


1. 


.081 


0. 


.016 


17 


.27 


0.27 


1. 


.02 


1 


.067 


20.145 


1 


.008 


19.948 













.140 





.008 


10745 


1135 


—2 


0.091 





.978 





.010 


16 


.63 


0.36 


2 


.33 


1 


.117 


20.222 


1 


.205 


20.443 


















11153 


741 


— 2 


0.083 


1 


.197 


0. 


Oil 


18 


.41 


0.28 





.83 


1. 


.268 


20.276 


1 


.117 


19.752 


















11459 


1624 


—5 


0.069 


1. 


.194 


0. 


.018 


22 


.21 


0.33 


1. 


.49 


1 


.684 


19.574 


1 


.718 


19.752 


2 


.492 





.042 





.332 





.010 


12006 


1340 


—5 


0.048 


1. 


.183 





.018 


19. 


.61 


0.34 


1 


.15 


1 


.259 


19.246 


1 


.274 


19.300 


2 


.086 





.013 





.273 





.004 


12311 


1836 


—5 


0.620 


1 


.136 





.027 


19. 


.98 


0.24 


2 


.09 


1 


.275 


18.975 


1 


.238 


18.896 


















13370 


2971 


—5 


0.404 


1 


.185 





.022 


20 


.91 


0.24 


2 


.69 


1 


.425 


19.332 


1 


.483 


19.560 


2 


.318 





.019 





.257 





.008 


14296 


3660 


—5 


0.266 


1. 


.236 


0. 


.034 


22 


.64 


0.27 


3 


.15 


1 


.683 


20.154 


1 


.700 


20.203 


2 


.532 





.013 





.330 


0. 


.005 


14797 


2597 


—4 


0.340 


1. 


.184 


0. 


.018 


20 


.59 


0.27 


1. 


.96 


1 


.331 


19.282 


1 


.382 


19.266 


2 


.366 





.041 





.302 





.014 


14889 


2486 


—5 


0.228 


1 


.137 





.016 


20. 


64 


0.24 


1 


.77 


1 


.356 


19.207 


1 


.347 


19.173 


2 


.219 





.015 





.254 





.004 


14943 


2930 


—5 


0.221 


1 


.133 





.023 


19. 


.23 


0.25 


2 


.80 


1 


.153 


19.727 


1 


.000 


19.209 


2 


.230 





.042 





.256 





.010 


15328 


3136 


—5 


0.062 


1. 


.173 


0. 


.023 


21 


.16 


0.22 


2 


.67 


1 


.411 


19.695 


1 


.446 


19.818 


2 


.303 





.042 





.294 





.010 


N0063 


1168 





0.481 





.979 


0. 


.018 


18. 


.25 


0.37 


1. 


.1 i 


1 


.380 


19.974 


1 


.919 


21.554 


















N0185 


—227 


—5 


0.792 


1. 


.051 


0. 


.017 


1 1 


.17 


0.24 


0. 


.01 


2 


.129 


20.828 
























N0221 


—200 


—6 


0.346 


1. 


.133 


0. 


.007 


15 


.60 


0.21 





.01 


1 


.475 


17.079 


1 


.453 


16.893 


1. 


.828 





.009 





.119 





.003 


N0274 


1729 


—3 


0.242 


1. 


.135 


0. 


.020 


18 


.70 


0.49 


1. 


.68 


1 


.228 


19.624 


1 


.519 


20.631 


















N0404 


—36 


—3 


0.253 


1. 


.054 


0. 


Oil 


16 


.63 


0.21 





.01 


1 


.711 


19.858 


1 


.575 


19.424 


1. 


.676 


0. 


.039 





.016 





.007 


N0448 


1917 


—3 


0.261 


1. 


.132 





.029 








1. 


.41 








1 


.163 


19.316 


















N0524 


2416 


— 1 


0.357 


1 


.221 


0. 


.010 


21. 


.56 


0.28 


1. 


.65 


1 


.551 


19.252 


1 


.579 


19.365 


















N0584 


1875 


—5 


0.182 


1. 


.157 


0. 


.009 


20 


.62 


0.28 


1. 


.41 


1 


.433 


18.915 


1 


.445 


18.970 


2 


.295 





.009 





.268 





.003 


N0596 


1817 


—4 


0.159 


1. 


.135 


0. 


.008 


20 


.27 


0.22 


1. 


.51 


1 


.526 


19.789 


1 


.509 


19.737 


2 


.179 





.024 





.237 





.006 


N0636 


1805 


—5 


0.110 


1 


.156 





.008 


20 


.64 


0.24 


1. 


.13 


1 


.499 


20.067 


1 


.495 


20.080 


2 


.212 





Oil 





.259 





.006 


N0661 


3836 


—4 


0.296 


1 


.164 





Oil 


19. 


.60 


0.31 


2 


.73 


1 


.182 


19.340 


1 


.258 


19.583 


2 


.250 





.026 





.293 





.008 


AT /~i/-> on 

JN0680 


2953 


—4 


0.331 


1. 


.189 


0. 


Oil 


20 


.18 


0.45 


2 


.87 


1. 


.269 


19.306 


1 


.378 


19.706 


2 


.292 





.026 





.281 


0. 


.008 


N0720 


1716 


—5 


0.070 


1 


.214 





.009 


21 


.66 


0.25 


1. 


.09 


1 


.544 


19.402 


1 


.523 


19.333 


2 


.392 





.009 





.324 





.004 


N0821 


1716 


—5 


0.475 


1 


.196 





.022 


20 


.88 


0.24 


1. 


.00 


1 


.510 


19.627 


1 


.594 


19.915 


2 


.288 





.009 





.294 





.004 


N0855 


600 


—5 


0.311 


1 


.015 





.018 


16. 


.25 


0.24 


0. 


.23 


1 


.365 


20.660 


1 


.246 


20.344 


















N0891 


529 


3 


0.280 


1 


.142 





.017 


19. 


.23 


0.23 


0. 


.36 


2 


.081 


21.577 


2 


.110 


21.713 


















N0936 


1434 


— 1 


0.152 


1. 


.213 


0. 


.010 


21. 


.78 


0.34 





.94 


1 


.838 


20.357 


1 


.948 


20.663 


2 


.263 





.014 





.276 





.004 


N0949 


610 


3 


0.254 





.958 





Oil 


16. 


.96 


0.26 


0. 


4 1 


1 


.374 


20.026 


1 


.611 


20.755 


















N1023 


648 


—3 


0.263 


1 


.193 





.017 


20 


.70 


0.24 


0. 


.25 


1 


.706 


19.161 


1 


.667 


19.011 


2 


.259 





.030 





.298 





.009 


N1052 


1475 


—5 


0.115 


1 


.213 





.010 


20 


.63 


0.33 


1. 


.48 


1 


.431 


19.090 


1 


.390 


18.974 


2 


.302 





.032 





.300 





.007 


N1162 


2331 


—5 


0.206 


1. 


.173 


0. 


.032 


20 


.63 


0.34 


1. 


.91 


1 


.245 


19.585 


1 


.294 


19.758 


















N1172 


1669 


—4 


0.275 


1. 


.112 


0. 


.032 


19. 


.40 


0.24 


1. 


.40 


1 


.664 


21.203 


1 


.991 


22.321 


2 


.073 





.039 





.230 





.007 


N1199 


2705 


—5 


0.234 


1 


.188 





.012 


20 


.93 


0.38 


2 


.03 


1 


.420 


19.753 


1 


.400 


19.728 


2 


.313 





.039 





.293 





.007 


N1201 


1720 


—2 


0.070 


1 


.178 





.009 


20 


.54 


0.35 


2 


.04 


1 


.557 


19.725 


1 


.503 


19.546 


















N1209 


2619 


—5 


0.163 


1. 


.198 


0. 


.010 


21. 


.01 


0.30 


1. 


.72 


1 


.253 


19.050 


1 


.187 


18.829 


2 


.321 





.055 





.301 





.010 


N1297 


1550 


— 2 


0.119 


1. 


.187 


0. 


.018 


20 


.25 


0.46 


1. 


.42 


1 


.578 


20.915 


1 


.853 


21.832 


















N1316 


1780 


—2 


0.090 


1 


.132 





.016 


22 


.65 


0.25 


1 


.79 


1 


.964 


19.541 


1 


.986 


19.663 


















JN 1332 


1469 


—3 


0.137 


1 


.222 





.010 


21. 


.37 


0.26 


1. 


.01 


1. 


.450 


18.851 


1 


.477 


18.950 


















N1336 


1466 


—3 


0.049 


1. 


.124 


0. 


.032 


18. 


.46 


0.25 


1. 


.45 


1 


.606 


21.632 


1 


.533 


21.395 


















N1339 


1380 


—4 


0.057 


1. 


.134 


0. 


.012 


19. 


.07 


0.40 





.95 


1 


.189 


19.220 


1 


.278 


19.523 


2 


.208 


0. 


.012 





.294 





.003 


N1344 


1217 


—5 


0.078 


1 


.135 





Oil 


20 


.52 


0.35 


0. 


.97 


1 


.521 


19.308 


1 


.474 


19.130 


















N1351 


1539 


-3 


0.061 


1. 


.148 





.016 


19. 


.76 


0.24 


1. 


.12 


1 


.539 


20.343 


1 


.589 


20.516 


2 


.156 





.014 





.262 





.004 


N1366 


1310 


-2 


0.073 


1 


.095 


0. 


.018 


18. 


.93 


0.34 


1. 


.48 


1 


.230 


19.383 


1 


.316 


19.745 


















N1373 


1385 


-4 


0.061 


1. 


.085 


0. 


.013 


17 


.48 


0.50 


2. 


.05 


1 


.004 


19.797 


1 


.028 


19.863 


















N1374 


1397 


-5 


0.061 


1 


.146 





.016 


19. 


.77 


0.22 


1. 


.00 


1. 


.375 


19.384 


1 


.404 


19.533 


2 


.265 





.014 





.304 





.004 


N1375 


773 


-2 


0.062 


1. 


.070 





.019 


17 


.93 


0.22 


0. 


.51 


1. 


.174 


19.943 


1 


.156 


19.960 


















N1379 


1408 


-5 


0.052 


1. 


.143 


0. 


.019 


19. 


.89 


0.23 


1. 


.00 


1 


.465 


19.722 


1 


.476 


19.807 


2 


.094 


0. 


.015 





.248 





.004 


N1381 


1751 


-2 


0.059 


1 


.189 





.018 


19. 


.44 


0.28 


1. 


.16 


1 


.200 


18.842 


1 


.238 


18.960 


















N1382 


1763 


-3 


0.074 


1 


.106 





.013 


17 


.80 


0.36 


2 


.58 


1. 


.182 


20.471 


1 


.196 


20.202 


















N1387 


1302 


-3 


0.056 


1. 


.208 





.047 


20 


.79 


0.24 


1. 


.16 


1. 


.551 


19.618 


1 


.747 


20.372 


















N1389 


950 


-3 


0.045 


1. 


.145 


0. 


.019 


19. 


.60 


0.26 





.91 


1 


.166 


18.718 
























N1395 


1702 


-5 


0.100 


1. 


.215 


0. 


.010 


21. 


.83 


0.24 


1. 


.49 


1 


.690 


19.676 


1 


.647 


19.520 


2. 


.396 


0. 


.014 





.312 





.003 
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Table 1. Fundamental Plane Data for SBF Survey Galaxies — continued 



(4 n 1 a vv 
V y ( i i y 


v h 


T 


4 D 


(V-I)o ± 


jy 


± 


PD 


lop- R^ 1 


N1399 


1422 


-5 


0.056 


1 


227 


0.016 


21.69 


0.24 


1.34 


1.581 


N1400 


549 


-3 


0.279 


1 


170 


0.009 


20.93 


0.38 


0.32 


1.470 


N1404 


1925 


-5 


0.049 


1 


224 


0.016 


21.54 


0.26 


2.00 


1.440 


N1407 


1766 


-5 


0.298 


1 


222 


0.010 


22.44 


0.32 


1.42 


1.761 


N1419 


1557 


-5 


0.056 


1 


110 


0.018 


17.81 


0.30 


1.63 


1.056 


N1426 


1443 


-5 


0.072 


1 


161 


0.009 


20.10 


0.26 


1.27 


1.485 


N1427 


1430 


-4 


0.051 


1 


152 


0.018 


20.50 


0.30 


1.45 


1.598 


N1439 


1670 


-5 


0.129 


1 


131 


0.009 


20.38 


0.24 


1.25 


1.674 


N1521 


4165 


-5 


0.176 


1 


152 


0.029 


22.12 


0.41 


2.81 


1.515 


N1527 


1165 


-3 


0.054 


1 


230 


0.016 


20.50 


0.28 


0.95 


1.474 


N1537 


1371 


-3 


0.107 


1 


096 


0.018 


20.45 


0.26 


1.72 


1.547 


N1543 


1088 


-2 


0.117 


1 


173 


0.016 


20.92 


0.24 


1.11 


1.711 


N1549 


1153 


-5 


0.055 


1 


168 


0.016 


21.54 


0.25 


1.13 


1.752 


N1553 


1280 


-2 


0.053 


1 


159 


0.016 


21.47 


0.24 


1.31 


1.533 


N1574 


1042 


-3 


0.070 


1 


162 


0.016 


20.87 


0.28 


1.10 


1.590 


N1587 


3667 


-5 


0.308 


1 


215 


0.012 


21.43 


0.87 


3.33 


1.339 


N1596 


1523 


-2 


0.041 


1 


171 


0.016 


19.33 


0.24 


1.57 


1.211 


N1653 


4343 


-4 


0.178 


1 


167 


0.011 


21.37 


0.32 


3.00 


1.407 


N1700 


3881 


-5 


0.185 


1 


163 


0.011 


21.57 


0.24 


2.88 


1.344 


N2271 


2588 


-3 


0.527 


1 


234 


0.029 


20.64 


0.32 


1.93 


1.241 


N2293 


1994 


-1 


0.518 


1 


237 


0.013 


20.44 


0.45 


2.03 


1.664 


N2305 


3571 


-5 


0.327 


1 


225 


0.027 


20.61 


0.27 


3.60 


1.561 


N2325 


2248 


-5 


0.508 


1 


164 


0.014 


21.03 


0.24 


2.14 


1.747 


N2380 


1775 


-2 


1.318 


1 


110 


0.009 


21.17 


0.40 


1.63 


1.613 


N2434 


1327 


-5 


1.073 


1 


098 


0.055 


20.53 


0.25 


1.43 


1.633 


N2549 


1056 


-2 


0.282 


1 


163 


0.012 


18.85 


0.34 


1.39 


1.229 


N2592 


1989 


-5 


0.261 


1 


205 


0.010 


19.37 


0.47 


2.26 


1.028 


N2634 


2269 


-5 


0.094 


1 


154 


0.022 


20.50 


0.70 


2.22 


1.636 


N2681 


715 





0.098 


1 


041 


0.010 


20.27 


0.39 


0.74 


1.949 


N2695 


1825 


-2 


0.077 


1 


183 


0.051 


20.32 


0.38 


1.64 


1.279 


N2699 


1825 


-5 


0.087 


1 


152 


0.051 


19.27 


0.24 


1.68 


1.030 


N2768 


1363 


-5 


0.192 


1 


144 


0.027 


21.04 


0.28 


0.96 


1.604 


N2784 


708 


-2 


0.927 


1 


188 


0.023 


20.29 


0.30 


1.37 


1.608 


N2787 


689 


-1 


0.567 


1 


194 


0.019 


18.75 


0.40 


1.18 


1.392 


N2865 


2581 


-5 


0.356 


1 


105 


0.019 


20.82 


0.26 


2.14 


1.439 


N2904 


2387 


-3 


0.544 


1 


201 


0.041 


19.28 


0.24 


2.07 


1.203 


N2950 


1327 


-2 


0.072 


1 


110 


0.019 


19.32 


0.32 


2.23 


1.360 


N2962 


2117 


-1 


0.249 


1 


176 


0.017 


20.32 


0.38 


2.06 


1.569 


N2974 


1924 


-5 


0.235 


1 


203 


0.015 


20.96 


0.30 


2.15 


1.656 


N3031 


-38 


2 


0.347 


1 


187 


0.011 


19.07 


0.32 


0.04 


1.405 


N3032 


1561 


-2 


0.073 


1 


073 


0.019 


18.78 


0.33 


1.71 


1.525 


N3056 


1047 


-1 


0.386 


1 


073 


0.023 


17.90 


0.30 


1.98 


1.310 


N3073 


1154 


-3 


0.044 


1 


007 


0.019 


18.29 


0.94 


1.51 


1.417 


N3078 


2506 


-5 


0.307 


1 


209 


0.017 


21.66 


0.35 


2.67 


1.522 


N3087 


2662 


-4 


0.454 


1 


164 


0.019 


21.32 


0.27 


2.23 


1.501 


N3115 


698 


-3 


0.205 


1 


183 


0.010 


20.46 


0.21 


0.95 


1.590 


N3136 


1647 


-5 


1.027 


1 


095 


0.033 


21.24 


0.25 


1.39 


1.722 


N3156 


1296 


-2 


0.148 


1 


Oil 


0.011 


18.28 


0.24 


1.34 


1.274 


N3193 


1378 


-5 


0.111 


1 


174 


0.009 


21.36 


0.26 


0.85 


1.472 


N3226 


1275 


-5 


0.098 


1 


178 


0.015 


20.59 


0.30 


1.33 


1.792 


N3245 


1358 


-2 


0.108 


1 


139 


0.023 


20.03 


0.26 


1.79 


1.302 


N3250 


2883 


-5 


0.445 


1 


226 


0.019 


22.26 


0.24 


2.14 


1.451 


N3257 


3023 


-3 


0.334 


1 


192 


0.041 


19.77 


0.27 


2.61 


1.100 


N3258 


2808 


-5 


0.362 


1 


209 


0.034 


21.20 


0.30 


2.32 


1.603 


N3268 


2761 


-5 


0.446 


1 


189 


0.023 


21.29 


0.30 


1.85 


1.638 


N3309 


4068 


-5 


0.344 


1 


208 


0.021 


21.79 


0.70 


3.40 


1.335 


N3311 


3713 


-4 


0.343 


1 


229 


0.034 


22.76 


0.53 


3.12 


2.098 


N3368 


899 


2 


0.109 


1 


145 


0.015 


20.23 


0.28 


1.63 


1.698 


N3377 


689 


-5 


0.148 


1 


114 


0.009 


19.24 


0.21 


0.89 


1.610 


N3379 


922 


-5 


0.105 


1 


193 


0.015 


20.48 


0.21 


1.59 


1.708 


N3384 


728 


-3 


0.114 


1 


151 


0.018 


20.13 


0.22 


1.24 


1.755 


N3412 


867 


-2 


0.121 


1 


111 


0.015 


18.74 


0.23 


1.40 


1.375 


N3414 


1476 


-2 


0.104 


1 


149 


0.019 


20.63 


0.38 


1.66 


1.546 


N3457 


1156 





0.135 


1 


098 


0.015 






1.32 





(V) 



(Mi?) 



(V) 



log a ± 



Mg 2 



2 


509 


0.013 


0.329 


0.003 


2 


385 


0.018 


0.287 


0.004 


2 


366 


0.012 


0.304 


0.003 


2 


464 


0.019 


0.328 


0.005 


2 


141 


0.029 


0.242 


0.006 


2 


172 


0.025 


0.258 


0.006 


2 


197 


0.018 


0.244 


0.005 


2 


140 


0.022 


0.271 


0.005 


2 


354 


0.029 


0.274 


0.006 


2 


211 


0.025 


0.262 


0.007 


2 


198 


0.029 


0.271 


0.006 


2 


181 


0.025 


0.280 


0.007 


2 


320 


0.019 






2 


230 


0.036 


0.268 


0.010 


2 


329 


0.036 


0.290 


0.010 


2 


341 


0.039 


0.315 


0.007 


2 


212 


0.036 


0.275 


0.010 


2 


342 


0.055 


0.284 


0.010 


2 


372 


0.009 


0.279 


0.004 


2 


194 


0.047 


0.284 


0.012 


2 


424 


0.020 


0.309 


0.005 


2 


361 


0.047 


0.299 


0.012 


2 


143 


0.036 


0.287 


0.008 


2 


291 


0.029 


0.271 


0.008 


2 


321 


0.022 


0.247 


0.008 



18.920 
19.461 
18.449 
19.837 
19.503 
20.104 
20.174 
20.840 
20.378 
19.378 
19.652 
20.086 
19.601 
18.403 
19.455 
19.578 
18.563 
20.151 
19.213 
19.300 
20.284 
20.254 
20.609 
19.567 
19.868 
18.687 
18.893 
21.126 
20.926 
19.599 
18.855 
19.515 
18.743 
18.622 
19.838 
19.658 
18.968 
20.647 
20.060 
16.930 
20.979 
19.510 
21.538 
19.769 
19.770 
18.418 
19.848 
19.950 
19.603 
21.199 
18.844 
19.322 
19.409 
20.439 
20.585 
19.613 
22.138 
19.140 
19.715 
19.217 
19.802 
19.035 
19.927 



1.619 
1.500 
1.480 
1.722 
0.988 
1.476 
1.549 
1.893 
1.523 
1.493 

1.685 
1.815 
1.555 
1.717 
1.323 
1.209 
1.408 
1.301 
1.246 
1.488 
1.473 
1.568 
1.537 
1.565 
1.238 
1.122 
1.605 
1.892 
1.312 
0.962 
1.589 
1.671 
1.520 
1.488 
1.146 
1.378 
1.700 
1.575 
1.412 
1.311 
1.613 
1.362 
1.563 
1.360 
1.595 
1.700 
1.193 
1.453 



19.061 
19.641 
18.650 
19.725 
19.260 
20.090 
20.006 
21.605 
20.397 
19.424 

20.029 
19.814 
18.480 
19.884 
19.502 
18.599 
20.157 
19.027 
19.296 
19.714 
19.958 
20.059 
19.313 
19.674 
18.663 
19.147 
21.056 
20.718 
19.692 
18.705 
19.561 
18.961 
19.111 
19.954 
19.483 
18.988 
21.174 
19.774 
17.041 
20.195 
20.391 
21.291 
19.900 
19.281 
18.379 
19.751 
19.732 
19.506 



2.250 0.017 0.279 0.004 



2 


278 


0.055 


0.311 


0.010 


2 


114 


0.055 


0.266 


0.010 


2 


252 


0.021 


0.262 


0.005 



2.246 0.008 0.188 0.003 



2.366 0.023 0.290 0.004 



2.399 
2.433 
2.394 
2.376 
2.035 
2.302 
2.296 



0.019 
0.055 
0.009 
0.022 
0.039 
0.055 
0.039 



0.321 
0.279 
0.289 
0.262 
0.080 
0.282 
0.294 



0.005 
0.010 
0.003 
0.008 
0.007 
0.010 
0.007 



1.381 


19.129 












1.418 


19.212 


2 


431 


0.018 


0.308 


0.006 


1.060 


19.304 












1.565 


20.309 


2 


457 


0.017 


0.337 


0.005 


1.608 


20.517 


2 


383 


0.033 


0.318 


0.009 


1.375 


19.754 


2 


395 


0.013 


0.325 


0.005 


2.003 


21.861 


2 


272 


0.021 


0.333 


0.010 


1.713 


19.241 












1.618 


19.748 


2 


105 


0.006 


0.238 


0.002 


1.657 


18.973 


2 


308 


0.005 


0.289 


0.002 


1.645 


19.467 


2 


149 


0.009 


0.266 


0.003 


1.700 


20.063 


1 


995 


0.011 


0.207 


0.004 


1.619 


20.200 












1.036 


18.861 
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Table 1. Fundamental Plane Data for SBF Survey Galaxies — continued 







T 




(V-I) 


± 




/V 


± 


PD 


log 


R (I) 




log 


R (V) 




logo- 


± 


Mg 2 




± 


N3489 


693 


-1 


0.071 


1. 


.041 





.023 


18 


.87 


0.22 





.96 


1 


.287 


18 


.252 


1 


.296 


18.222 


2 


.007 





.010 





.153 





.004 


N3585 


1491 


-5 


0.278 


1. 


.160 





.016 


21 


.46 


0.26 


2 


.31 


1 


.755 


19 


.685 


1 


.741 


19.640 


2 


.317 





.026 





.297 





.007 


N3599 


850 


-2 


0.089 


1. 


.112 


0. 


.012 


19 


.10 


0.26 


1 


.14 


1 


.620 


21 


.183 


1 


.720 


21.574 


1 


.883 





.039 


0. 


.159 


0. 


.007 


N3605 


686 


-5 


0.089 


1. 


.118 


0. 


.024 


18 


.12 


0.34 


1. 


.11 





.997 


19 


.116 





.987 


19.052 


2 


.049 





.039 


0. 


.184 


0. 


.007 


N3607 


951 


-2 


0.090 


1. 


.152 





.010 


21 


.35 


0.25 


1. 


.40 


1 


.620 


19 


.378 


1 


.607 


19.400 


2 


.379 





.039 





.285 


0. 


.007 


N3608 


1197 


-5 


0.090 


1. 


.156 





.009 


20 


.51 


0.23 





.92 


1 


.546 


19 


.875 


1 


.604 


20.094 


2 


.269 





.009 





.295 





.004 


N3610 


1765 


-5 


0.043 


1. 


.108 





.015 


19 


.91 


0.28 


2 


.21 


1 


.329 


18 


.997 


1 


.302 


18.893 


2 


.192 





.032 





.245 





.006 


N3613 


2054 


-5 


0.053 


1. 


.175 


0. 


.015 


20 


.97 


0.44 


2 


.22 


1 


.502 


19 


.788 


1 


.363 


19.279 


2 


.319 





.039 


0. 


.271 


0. 


.007 


N3617 


2224 


-4 


0.213 


1. 


.050 


0. 


.023 


19 


.15 


0.32 


3. 


.07 


1 


.465 


21 


.106 


1 


.464 


21.107 


















N3640 


1302 


-5 


0.191 


1. 


.140 





.009 


21 


.28 


0.23 


1. 


.49 


1 


.579 


19 


.531 


1 


.553 


19.455 


2 


.236 





.039 





.247 





.007 


N3641 


1758 


-5 


0.182 


1. 


.131 





.012 


18 


.62 


0.31 


1. 


.90 


1 


.407 


21 


.258 


1 


.240 


20.653 


2 


.207 





.055 





.284 





.010 


N3818 


1498 


-5 


0.155 


1. 


.124 


0. 


.015 


20 


.32 


0.63 


1. 


.69 


1 


.346 


19 


.886 


1 


.434 


20.142 


2 


.248 





.010 


0. 


.305 


0. 


.005 


N3904 


1750 


-5 


0.311 


1. 


.156 





.055 


20 


.96 


0.24 


1. 


.51 


1 


.374 


19 


.014 


1 


.381 


19.037 


2 


.354 





.021 





.293 





.006 


N3923 


1607 


-5 


0.358 


1. 


.194 





.055 


21 


.91 


0.23 


1. 


.50 


1 


.690 


19 


.382 


1 


.706 


19.429 


2 


.334 





.021 





.297 





.006 


N3928 


974 


3 


0.085 


1. 


.096 


0. 


.015 


17 


.95 


0.66 


1. 


.47 


1 


.107 


19 


.285 


1 


.211 


19.631 


















N3941 


944 


-2 


0.091 


1. 


.125 


0. 


.013 


19 


.28 


0.26 


1. 


.63 


1 


.322 


18 


.464 


1 


.366 


18.606 


















N3962 


1822 


-5 


0.201 


1. 


.145 


0. 


.023 


21 


.96 


0.52 


2 


.85 


1 


.795 


20 


.545 


1 


.683 


20.190 


2 


.317 





.039 


0. 


.298 


0. 


.007 


N3990 


705 


-3 


0.069 


1. 


.151 





.019 











.98 













.967 


18.855 


















N3998 


1028 


-2 


0.069 


1. 


.194 





Oil 


19 


.84 


0.27 


1. 


.35 


1 


.353 


18 


.712 


1 


.458 


19.102 


















N4024 


1694 


-3 


0.182 


1. 


.141 


0. 


.016 


20 


.00 


0.51 


3. 


.44 


1 


.185 


19 


.098 


1 


.452 


20.043 


2 


.165 





.039 


0. 


.241 


0. 


.007 


N4033 


1521 


-5 


0.205 


1. 


.113 


0. 


.023 


18 


.98 


0.28 


2 


.56 


1 


.266 


19 


.593 


1 


.326 


19.652 


2 


.070 





.039 


0. 


.236 


0. 


.007 


N4105 


1882 


-5 


0.263 


1. 


.171 





.017 


21 


.25 


0.24 


1. 


.89 


1 


.627 


19 


.914 


1 


.573 


19.699 


2 


.398 





.028 





.292 





.006 


N4111 


806 


-1 


0.063 


1. 


.096 





.015 


19 


.07 


0.30 


1. 


.20 


1 


.267 


18 


.709 


1 


.155 


17.923 


















N4125 


1340 


-5 


0.082 


1. 


.174 


0. 


Oil 


21 


.80 


0.31 


1. 


.86 


1 


.772 


19 


.890 


1 


.875 


20.241 


2 


.347 





.055 


0. 


.281 


0. 


010 


N4138 


835 


-1 


0.060 


1. 


.164 





.013 


18 


.95 


0.32 


1. 


.01 


1 


.272 


19 


.000 


1 


.294 


19.114 


















N4150 


244 


-2 


0.078 


1. 


.071 





.017 


18 


.06 


0.30 





.81 


1 


.189 


19 


.020 


1 


.290 


19.400 


















N4203 


1117 


-3 


0.052 


1. 


.195 





.019 


20 


.73 


0.25 


1. 


.26 


1 


.945 


20 


.940 


1 


.953 


20.950 


















N4233 


2371 


-2 


0.103 


1. 


.191 


0. 


.015 


20 


.30 


0.95 


2 


.43 


1 


.203 


19 


.364 


1 


.342 


19.891 


















N4261 


2200 


-5 


0.078 


1. 


.258 


0. 


.014 


22 


.06 


0.27 


1. 


.28 


1 


.505 


19 


.321 


1 


.380 


18.892 


2 


.483 





.010 


0. 


.326 


0. 


.005 


N4278 


643 


-5 


0.123 


1. 


.161 





.012 


20 


.39 


0.27 





.66 


1 


.477 


18 


.912 


1 


.528 


19.141 


2 


.376 





.010 





.276 





.005 


N4283 


1076 


-5 


0.109 


1. 


.178 





.010 


18 


.26 


0.27 


1. 


.65 





.992 


18 


.648 


1 


.026 


18.775 


1 


.990 





.039 





.251 


0. 


.007 


N4291 


1715 


-5 


0.158 


1. 


.175 


0. 


.017 


20 


.35 


0.37 


1. 


.68 


1 


.294 


19 


.154 


1 


.378 


19.489 


2 


.406 





.055 


0. 


.299 


0. 


.010 


N4339 


1298 


-5 


0.110 


1. 


.200 


0. 


.015 


19 


.35 


0.26 


2 


.07 


1 


.439 


19 


.994 


1 


.575 


20.488 


1 


.964 





.039 


0. 


.242 


0. 


.007 


N4346 


762 


-2 


0.056 


1. 


.158 





.012 


19 


.00 


0.25 


1. 


.00 


1 


.254 


18 


.918 


1 


.411 


19.433 


















N4365 


1240 


-5 


0.092 


1. 


.222 


0. 


.017 


21 


.66 


0.24 


1. 


.35 


1 


.735 


19 


.755 


1 


.771 


19.849 


2 


.393 





.009 


0. 


.307 


0. 


003 


N4373 


3392 


-3 


0.348 


1. 


.135 


0. 


.023 


21 


.96 


0.25 


2 


.81 


1 


.533 


19 


.651 


1 


.557 


19.752 


2 


.384 





.019 


0. 


.286 


0. 


.008 


N4374 


1033 


-5 


0.175 


1. 


.191 


0. 


.008 


21 


.81 


0.22 


1. 


.30 


1 


.776 


19 


.427 


1 


.721 


19.201 


2 


.448 





.006 


0. 


.290 


0. 


.002 


N4379 


1071 


-3 


0.101 


1. 


.185 


0. 


.017 


18 


.70 


0.44 


1. 


.42 


1 


.196 


19 


.043 


1 


.209 


19.102 


















N4382 


758 


-1 


0.134 


1. 


.150 





.022 


22 


.09 


0.22 





.76 


2 


.029 


20 


.216 


2 


.179 


20.674 


2 


.207 





.015 





.193 


0. 


.006 


N4386 


1649 


-2 


0.166 


1. 


.196 


0. 


019 


20 


.30 


0.52 


1. 


.87 


1 


.310 


19 


.455 


1 


.440 


19.932 


















N4387 


583 


-5 


0.143 


1. 


.163 


0. 


Oil 


18 


.92 


0.75 


1. 


.46 


1 


.069 


18 


.971 


1 


.030 


18.842 


1 


.918 





.031 


0. 


.208 


0. 


.005 


N4391 


1337 


-3 


0.078 


1. 


.112 


0. 


.015 


18 


.27 


0.33 


1. 


.38 


1 


.076 


19 


.633 


1 


.302 


20.416 


















N4406 


-221 


-5 


0.128 


1. 


.167 





.008 


21 


.82 


0.23 





.85 


1 


.991 


20 


.235 


2 


.066 


20.491 


2 


.318 





.008 





.247 





.003 


N4419 


-182 


1 


0.143 


1. 


.126 





.026 


19 


.03 


0.29 


1. 


.15 


1 


.296 


18 


.816 


1 


.293 


18.966 


















N4434 


1068 


-5 


0.096 


1. 


.125 


0. 


.015 


19 


.20 


0.25 


0. 


.61 


1 


.075 


19 


.017 


1 


.122 


19.128 


2 


.079 





.016 


0. 


.252 


0. 


.004 


N4441 


1439 


-1 


0.086 


1. 


.005 


0. 


012 


17 


.23 


0.48 


1. 


.51 


1 


.206 


20 


.286 


1 


.199 


20.306 


















N4458 


662 


-5 


0.103 


1. 


.140 





Oil 


18 


.36 


0.22 





.66 


1 


.222 


19 


.709 


1 


.313 


19.983 


1 


.975 





.016 





.203 


0. 


.004 


N4460 


558 


-1 


0.082 


1. 


Oil 





.015 


16 


.80 


0.26 





.88 


1 


.393 


20 


.204 


1 


.861 


21.744 


















N4468 


895 


-3 


0.198 


1. 


.045 


0. 


.015 


17 


.40 


0.23 


1. 


.35 


1 


.495 


21 


.378 


1 


.288 


20.674 










0. 


.141 


0. 


.010 


N4472 


997 


-5 


0.096 


1. 


.218 





Oil 


22 


.18 


0.21 


1. 


.08 


1 


.796 


19 


.020 


1 


.846 


19.187 


2 


.452 





.006 





.299 





.002 


N4473 


2236 


-5 


0.123 


1. 


.158 





.012 


20 


.37 


0.23 


1. 


.62 


1 


.542 


19 


.169 


1 


.569 


19.284 


2 


.255 





.009 





.299 





.003 


N4476 


1955 


-3 


0.123 


1. 


.048 





.017 


17 


.89 


0.24 


1. 


.40 


1 


.234 


19 


.744 


1 


.210 


19.700 


1 


.564 





.039 





.148 





.007 


N4478 


1370 


-5 


0.107 


1. 


.164 


0. 


.019 


19 


.35 


0.33 


1. 


.49 


1 


.097 


18 


.320 


1 


.254 


18.896 


2 


.122 





.007 


0. 


.245 


0. 


.003 


N4486 


1292 


-4 


0.096 


1. 


.244 


0. 


.012 


22 


.11 


0.24 


0. 


.74 


1 


.793 


19 


.192 


1 


.779 


19.178 


2 


.535 





.009 


0. 


.282 


0. 


.004 


N4489 


960 


-5 


0.121 


1. 


.046 





.015 


17 


.93 


0.24 


1. 


.48 


1 


.230 


19 


.776 


1 


.408 


20.401 


1 


.692 





.010 





.191 





.004 


AT A A C\ A 

IN 4494 


1350 


—5 


0.093 


1. 


.139 





.010 


20 


.69 


0.22 





.91 


1. 


.638 


19 


.435 


1 


.724 


19.738 


2 


.086 





.055 





.262 





.010 


N4526 


602 


-2 


0.096 


1. 


.188 


0. 


.021 


21 


.06 


0.26 


0. 


.92 


1 


.587 


19 


.033 


1 


.511 


18.762 


















N4546 


1037 


-3 


0.147 


1. 


.155 


0. 


.013 


19 


.67 


0.28 


1. 


.20 


1 


.403 


18 


.945 


1 


.403 


18.992 


















N4550 


381 


-2 


0.168 


1. 


.078 





Oil 


18 


.41 


0.27 


1. 


.11 


1 


.118 


18 


.659 


1 


.149 


18.833 


















N4551 


1198 


-5 


0.166 


1. 


.170 





.009 


18 


.81 


0.26 


1. 


.05 


1 


.171 


19 


.151 


1 


.150 


19.078 


2 


.011 





.016 





.251 


0. 


.004 


N4552 


322 


-5 


0.177 


1. 


.194 


0. 


.015 


20 


. 19 


0.23 


1. 


.35 


1 


.437 


18 


.682 


1 


.461 


18.674 


2 


.382 





.008 


0. 


.297 


0. 


.003 


N4564 


1165 


-5 


0.151 


1. 


.161 


0. 


.009 


19 


.28 


0.26 


1. 


.12 


1 


.264 


18 


.796 


1 


.337 


19.030 


2 


.201 





.009 


0. 


.310 


0. 


.003 


N4565 


1227 


3 


0.067 


1. 


.128 





.027 


21 


.04 


0.23 





.99 


1 


.834 


20 


.050 


1 


.873 


20.457 


















N4578 


2284 


-2 


0.092 


1. 


.127 





.015 


19 


.66 


0.22 


1. 


.12 


1 


.706 


20 


.894 


1 


.840 


21.357 
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Table 1. Fundamental Plane Data for SBF Survey Galaxies — continued 



(4 n 1 a vv 
Vu (i i y 


v h 


T 


4 D 


(V-I)o ± 




± 


PD 


lnp- R^ 7 ' 
iu & ^ e 




N4594 


1128 


1 


0.221 


1 


.175 


0.031 






1.04 






N4600 


787 


-2 


0.116 


1 


.141 


0.017 


16.08 


0.28 


1.66 


1.210 


20.075 


N4616 


4585 


-4 


0.549 


1 


.196 


0.021 


20.31 


0.29 


2.36 


1.408 


20.701 


N4620 


1178 


-2 


0.126 


1 


.048 


0.019 


17.89 


0.35 


1.51 


1.381 


20.951 


N4621 


444 


-5 


0.144 


1 


.172 


0.018 


21.22 


0.27 


1.62 


1.697 


19.520 


N4636 


937 


-5 


0.120 


1 


.233 


0.012 


21.45 


0.23 


1.29 


1.974 


20.493 


N4638 


1148 


-3 


0.110 


1 


.149 


0.013 


19.89 


0.32 


1.23 


1.190 


18.542 


N4645 


2593 


-4 


0.639 


1 


.188 


0.025 


20.66 


0.24 


2.13 


1.364 


19.531 


N4649 


1095 


-5 


0.115 


1 


.232 


0.023 


21.83 


0.22 


0.86 


1.619 


18.634 


N4684 


1589 


-1 


0.119 


1 


.100 


0.015 


18.35 


0.26 


2.68 


1.259 


19.152 


N4696 


2958 


-4 


0.490 


1 


.203 


0.014 


22.40 


0.25 


2.53 


1.760 


20.212 


N4697 


1210 


-5 


0.132 


1 


.157 


0.010 


20.71 


0.23 


2.19 


1.850 


19.749 


N4709 


4650 


-5 


0.513 


1 


.199 


0.011 


21.77 


0.30 


1.80 


1.776 


20.860 


N4725 


1207 


2 


0.051 


1 


.209 


0.023 


20.71 


0.38 


1.82 


1.898 


20.516 


N4729 


3293 


-4 


0.543 


1 


.219 


0.028 


20.34 


0.34 


3.04 


1.454 


20.451 


N4742 


1321 


-5 


0.176 


1 


.045 


0.017 


18.47 


0.24 


1.84 


1.164 


18.588 


N4754 


1374 


-3 


0.143 


1 


.178 


0.011 


20.27 


0.23 


1.82 


1.539 


19.510 


N4767 


3005 


-5 


0.461 


1 


.175 


0.028 


20.85 


0.29 


2.80 


1.329 


19.289 


N4802 


1013 


-2 


0.206 


1 


.004 


0.018 


17.66 


0.24 


1.63 


1.347 


19.477 


N4826 


414 


2 


0.178 


1 


.029 


0.011 


19.88 


0.27 


0.77 


1.816 


18.803 


N4946 


3036 


-4 


0.475 


1 


.190 


0.021 


21.33 


0.24 


2.45 


1.449 


20.295 


N5011 


3099 


-5 


0.427 


1 


.189 


0.027 


21.95 


0.27 


2.73 


1.595 


20.112 


N5044 


2704 


-5 


0.301 


1 


.210 


0.027 


21.23 


0.32 


2.18 


1.406 


19.367 


N5061 


2040 


-5 


0.296 


1 


.099 


0.023 


21.07 


0.30 


3.13 


1.667 


19.666 


N5090 


3376 


-5 


0.621 


1 


.210 


0.032 


22.64 


0.39 


2.77 


2.027 


21.463 


N5193 


3644 


-5 


0.243 


1 


.164 


0.034 


20.54 


0.32 


2.91 


1.371 


19.832 


N5273 


1089 


-2 


0.043 


1 


.142 


0.017 


19.14 


0.31 


1.38 


1.593 


20.694 


N5322 


1804 


-5 


0.061 


1 


.183 


0.011 


22.02 


0.30 


1.74 


1.723 


20.042 


N5338 


777 


-2 


0.118 


1 


.019 


0.023 


16.57 


0.34 


2.05 


1.477 


21.524 


N5485 


1985 


-2 


0.072 


1 


.180 


0.017 


20.35 


0.39 


2.32 


1.440 


19.871 


N5557 


3258 


-5 


0.025 


1 


.202 


0.021 


21.30 


0.34 


3.48 


1.488 


19.768 


N5574 


1582 


-3 


0.135 


1 


.054 


0.011 


18.34 


0.64 


2.18 


1.036 


19.053 


N5576 


1555 


-5 


0.136 


1 


.098 


0.010 


20.60 


0.23 


1.71 


1.585 


19.909 


N5582 


1314 


-5 


0.059 


1 


.145 


0.013 


20.12 


0.30 


1.21 


1.526 


20.573 


N5631 


1950 


-2 


0.087 


1 


.122 


0.019 


20.27 


0.30 


2.41 


1.372 


19.467 


N5638 


1648 


-5 


0.143 


1 


.169 


0.011 


20.43 


0.30 


1.79 


1.407 


19.605 


N5687 


2200 


-3 


0.048 


1 


.174 


0.013 


20.26 


0.54 


2.68 


1.614 


20.965 


N5770 


1464 


-2 


0.167 


1 


.120 


0.017 


18.48 


0.34 


1.97 


1.160 


19.375 


N5812 


2066 


-5 


0.376 


1 


.213 


0.015 


21.18 


0.34 


2.35 


1.608 


20.138 


N5813 


1963 


-5 


0.246 


1 


.189 


0.014 


22.06 


0.26 


1.20 


1.847 


20.709 


N5831 


1683 


-5 


0.257 


1 


.140 


0.010 


20.32 


0.25 


1.14 


1.478 


20.002 


N5839 


1211 


-2 


0.227 


1 


.190 


0.011 


19.12 


0.36 


1.24 


1.215 


19.749 


N5846 


1709 


-5 


0.238 


1 


.227 


0.007 


21.90 


0.28 


1.02 


1.742 


19.996 


N5866 


672 


-1 


0.058 


1 


.121 


0.009 


20.27 


0.22 


0.87 


1.566 


19.156 


N5869 


2110 


-2 


0.233 


1 


.161 


0.014 


19.73 


1.24 


2.24 


1.290 


19.556 


N5898 


2090 


-5 


0.629 


1 


.169 


0.009 


21.05 


0.32 


2.12 


1.466 


19.511 


N5903 


2518 


-5 


0.638 


1 


.142 


0.011 


21.37 


0.30 


2.28 


1.629 


20.182 


N5982 


2936 


-5 


0.078 


1 


.166 


0.010 


21.77 


0.68 


2.83 


1.537 


19.986 


N6305 


2770 


-3 


0.441 


1 


.147 


0.051 


18.92 


0.28 


2.33 


1.206 


19.308 


N6411 


3690 


-5 


0.249 


1 


.156 


0.008 


20.13 


0.40 


3.35 


1.467 


20.342 


N6483 


4880 


-5 


0.257 


1 


.152 


0.051 


20.62 


0.47 


3.33 


1.272 


19.850 


N6502 


4880 


-4 


0.267 


1 


.191 


0.041 


20.84 


0.30 


3.81 


1.398 


20.367 


N6548 


2169 


-2 


0.353 


1 


.244 


0.009 


20.68 


0.28 


1.77 


1.655 


20.686 


N6684 


865 


-2 


0.291 


1 


.116 


0.015 


20.05 


0.30 


1.07 


1.719 


19.912 


N6702 


4725 


-5 


0.473 


1 


.149 


0.006 


21.07 


0.30 


2.71 


1.401 


20.193 


N6703 


2370 


-3 


0.383 


1 


.164 


0.006 


20.85 


0.35 


2.02 


1.590 


20.097 


N6851 


3043 


-5 


0.202 


1 


.137 


0.016 


20.49 


0.28 


2.04 


1.253 


19.286 


N6861 


2819 


-3 


0.234 


1 


.221 


0.019 


21.04 


0.40 


2.47 


1.359 


19.149 


N6868 


2876 


-5 


0.237 


1 


.230 


0.009 


21.43 


0.31 


2.77 


1.479 


19.304 


N6869 


2739 


-2 


0.790 


1 


.164 


0.007 


20.62 


0.29 


2.34 


1.375 


19.658 


N6876 


3951 


-5 


0.195 


1 


.178 


0.009 


21.89 


0.43 


3.36 


1.429 


19.520 


N6909 


2753 


-4 


0.164 


1 


.064 


0.020 


19.95 


0.23 


2.00 


1.420 


20.267 


N7029 


2818 


-5 


0.159 


1 


.138 


0.032 


20.77 


0.50 


2.27 


1.249 


19.133 


N7041 


1877 


-3 


0.173 


1 


.139 


0.055 


20.21 


0.27 


1.66 


1.347 


19.337 



°g 




(m)i v) 


log a 


± 


Mg 2 


± 


1 


.994 


19.044 


2.361 


0.022 


0.310 


0.009 


1 


.205 


20.032 










1 


.184 


20.111 


2.243 


0.031 


0.267 


0.014 


2 


.091 


23.017 










1 


.672 


19.464 


2.336 


0.014 


0.308 


0.004 


2 


.185 


21.091 


2.297 


0.009 


0.300 


0.003 


1 


.246 


18.758 










1 


.371 


19.557 


2.283 


0.009 


0.278 


0.004 


1 


.630 


18.702 


2.531 


0.008 


0.329 


0.003 


1 


.203 


19.030 










1 


.774 


20.277 


2.398 


0.018 


0.276 


0.007 


1 


.822 


19.650 


2.215 


0.008 


0.278 


0.004 


1 


.896 


21.236 


2.388 


0.008 


0.328 


0.003 


1 


.933 


20.677 










1 


.428 


20.367 


2.154 


0.009 


0.276 


0.004 


1 


.158 


18.421 


1.969 


0.024 


0.158 


0.006 


1 


.661 


19.921 










1 


.361 


19.377 


2.319 


0.016 


0.291 


0.005 


1 


.344 


19.415 










1 


.359 


19.964 


2.309 


0.025 


0.303 


0.010 


1 


.466 


19.645 


2.390 


0.017 


0.272 


0.006 


1 


.412 


19.422 


2.365 


0.039 


0.320 


0.007 








2.301 


0.022 


0.241 


0.006 


2 


.013 


21.360 


2.440 


0.021 


0.315 


0.007 


1 


.323 


19.677 


2.338 


0.019 


0.300 


0.008 


2 


.049 


22.049 










1 


.490 


19.168 


2.342 


0.039 


0.265 


0.007 


1 


.496 


21.565 










1 


.419 


19.825 


2.185 


0.055 


0.283 


0.010 


1 


.401 


19.455 


2.412 


0.039 


0.305 


0.007 


1 


.096 


19.235 










1 


.545 


19.722 


2.264 


0.055 


0.240 


0.010 


1 


.537 


20.635 


2.124 


0.023 


0.274 


0.006 


1 


.479 


19.865 










1 


.381 


19.506 


2.192 


0.009 


0.301 


0.004 


1 


.704 


21.296 










1 


.596 


20.010 


2.301 


0.009 


0.313 


0.004 


1 


.980 


21.177 


2.356 


0.009 


0.297 


0.004 


1 


.505 


20.099 


2.211 


0.009 


0.278 


0.004 


1 


.432 


20.532 










1 


.725 


19.930 


2.365 


0.008 


0.313 


0.003 


1 


.563 


19.230 










1 


.321 


19.698 










1 


.506 


19.659 


2.353 


0.013 


0.302 


0.004 


1 


.629 


20.174 


2.306 


0.016 


0.287 


0.005 


1 


.558 


20.067 


2.385 


0.023 


0.285 


0.006 


1 


.055 


18.764 


2.242 


0.041 


0.249 


0.014 


1 


.429 


20.238 


2.236 


0.016 


0.269 


0.004 


1 


.122 


19.285 


2.353 


0.042 


0.277 


0.010 


1 


.259 


19.851 










1 


.918 


21.531 










2 


.002 


20.814 


2.006 


0.013 


0.222 


0.004 


1 


.527 


20.634 


2.250 


0.008 


0.254 


0.004 


1 


.598 


20.123 


2.266 


0.008 


0.267 


0.003 


1 


.235 


19.223 


2.267 


0.042 


0.279 


0.010 


1 


.312 


19.005 










1 


.501 


19.385 


2.464 


0.030 


0.333 


0.007 


1 


.285 


19.352 










1 


.467 


19.650 


2.374 


0.030 


0.300 


0.007 


1 


.231 


19.585 


2.178 


0.042 


0.218 


0.010 


1 


.270 


19.189 


2.308 


0.030 


0.266 


0.007 
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Table 1. Fundamental Plane Data for SBF Survey Galaxies — continued 



Galaxy v h T A B (V-I)o ± N ± pd VagR^ (jt B )i 1) logi£° (m)^ l°g^ ± Mg 2 ± 



N7049 


2158 


—2 


0.237 


1. 


.174 


0.033 


21 


.54 


0.25 


1 


.58 


1 


.448 


19 


.002 


1 


.483 


19.237 


















N7097 


2404 


—5 


0.085 


1. 


.176 


0.022 


20 


.26 


0.27 


1 


.55 


1 


.182 


19 


.133 


1 


.191 


19.192 


















N7144 


1921 


—5 


0.091 


1 


.161 


0.009 


20 


.63 


0.22 


1 


.65 


1 


.592 


20 


.140 


1 


.652 


20.361 


2 


.272 


0. 


.042 





.291 





.010 


N7145 


1874 


—5 


0.091 


1 


.133 


0.016 


20 


.12 


0.28 


1 


.76 


1 


.583 


20 


.372 


1 


.544 


20.236 


2 


.125 





.030 





.258 





.007 


N7168 


2747 


—5 


0.101 


1. 


.184 


0.022 


20 


.50 


0.29 


2 


.36 


1 


.336 


19 


.870 


1 


.310 


19.756 


















N7173 


2501 


—4 


0.114 


1. 


.150 


0.017 


19. 


.91 


0.26 


1 


.89 


1 


.168 


19 


.211 


1 


.164 


19.207 


2 


.293 





.030 





.280 





.007 


N7180 


1479 


—2 


0.138 


1. 


.109 


0.009 


17 


.86 


0.32 


1 


.35 


1 


.015 


19 


.083 


1 


.178 


19.644 


1 


.987 





.026 


0. 


.187 





.006 


N7185 


1838 


—3 


0.135 


1 


.080 


0.012 


18. 


. 11 


0.41 


2 


.18 


1 


.474 


20 


.884 


1 


.628 


21.430 


















N7192 


2879 


—4 


0.146 


1 


.174 


0.032 


21. 


.17 


0.34 
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Table 2. Xpp Comparisons 



(dex) 



rms(0.30f| 

(dex) 



Comparison 



Galaxy 

(type) 



(AXfp) 
(dex) 



VSBF - ISBF all 257 +0.002 ± 0.001 0.023 0.019 

VSBF - ISBF, no N4111 . all 256 +0.002 ± 0.001 0.021 0.017 

VSBF - ISBF E 122 -0.001 + 0.001 0.016 0.012 

ISBF - SMAC all 32 -0.030 ± 0.008 0.044 0.030 

ISBF - SMAC, no N1553 all 31 -0.033 ± 0.007 0.040 0.028 

ISBF - SMAC E 18 -0.025 ± 0.007 0.029 0.019 

VSBF - SMAC all 32 -0.033 ± 0.008 0.044 0.031 

VSBF - SMAC, no N1553 all 31 -0.036 ± 0.007 0.039 0.028 

VSBF - SMAC E 18 -0.028 ± 0.007 0.027 0.018 

ISBF - 7S all 169 -0.036 ± 0.003 0.042 0.031 

ISBF - 7S E 120 -0.033 ± 0.004 0.040 0.029 

ISBF - 7S, red[] all 134 -0.029 + 0.003 0.033 0.025 

ISBF - 7S, red c E 100 -0.026 ± 0.003 0.028 0.020 

VSBF - 7S all 165 -0.036 + 0.003 0.039 0.030 

VSBF - 7S E 118 -0.031 + 0.003 0.036 0.027 

VSBF - 7S, red c all 132 -0.030 ± 0.003 0.031 0.025 

VSBF - 7S, red c E 99 -0.027 ± 0.003 0.027 0.020 

7S - SMAcR all 46 -0.003 + 0.005 0.036 0.030 

7S — SMAC" E 25 -0.013 + 0.007 0.035 0.031 



a Dispersion for comparisons of Xpp = logR e — 0.33 (p)e ■ 
b Dispersion for comparisons of X^ p = logi?, e — 0.30(fi) e ■ 
c 'Red' subsample: restricted to galaxies with (V—I)o > 1.135. 

7S vs. SMAC comparisons restricted to cz < 5000 km s — 1 because of problems arising 
from seeing effects on the 7S data at larger distances. 
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